Revised keys to the Bryaceae for the Flora of Australia and its o shore islands are presented, including new keys to genera and to species within each genus following recent molecular studies on the family. Fi y-nine named species and two undetermined taxa are included in the treatments. e rst record of Leptostomopsis pulchra (Hook.) Ochyra & Bedn.-Ochyra is reported from near Melbourne, Victoria as a new genus and species for Australia. Explanatory notes for each species are included, and comparisons made with the closely similar Bryaceae of New Zealand where relevant.
Introduction
e family Bryaceae was revised for the Bryophyte Flora of Australia by Spence and Ramsay (2006) and later updated in Australian Mosses Online (Spence and Ramsay 2012) . Numerous changes in the taxonomy of the family have been published based on both morphological and molecular studies Holyoak and Pedersen 2007; Spence 2005 Spence , 2007 Spence , 2009 Spence , 2014 Spence and Ramsay 2005; Wang and Zhao 2009) . Although results from morphological and genetic studies are not entirely consistent, particularly within terminal clades, they do agree in several important ways. ere is a deep split in the family into two major sister clades, one exempli ed by Ptychostomum Hornsch. and related genera including Rhodobryum (Schimp.) Limpr. and Rosulabryum J.R.Spence, while the second clade is resolved with Anomobryum Schimp. Bryum Hedw., Gemmabryum J.R. Spence & H.P.Ramsay and Imbribryum N.Pedersen. Although sporophytes are o en essential for identi cation, leaf areolation and types of asexual gemmae can o en place the specimen in the appropriate genus (Spence and Ramsay 2012) . For example the two clades mentioned above di er in details of their specialized asexual gemmae as well as leaf characters. e most recent treatment dealing with changes in taxonomic concepts is discussed in Spence (2014) . Bulbils are fairly common in sterile material. Some material lacks the apiculus and has been traditionally referred to B. argenteum var. muticum Brid. Australian material is genetically distinct from Antarctic collections, which often differ in being yellow-green, and has been referred to B. subrotundifolium in the past. Hills et al. (2010) show that Australian material of the two varieties are often genetically related. The name B. subrotundifolium has also been applied to the muticous Australian material, but Hills et al. (2010) recovered that species nested within B. argenteum and it is similar to B. a. var. muticum, so the species is not recognized here ( Fig. 2 C-D) . Bryum lanatum (P.Beauv.) Brid. (=Anomobryum lanatum (P.Beauv.) J.R.Spence & H.P.Ramsay): a hoary white species with costa strong, excurrent into a recurved awn, usually found in drier habitats than B. argenteum, primarily distributed in Australia but found throughout much of the drier regions of the world. The type of B. lanatum from Europe may simply be a dry-site form of B. argenteum and growth studies suggests that the strong excurrent costa is lost in greenhouse populations (Longton 1981) . However, the species in the Australasian region seems quite distinct so it has been retained until molecular studies are done (see also Spence 2014) ( Fig. 2 (Fig. 7 A-B ).
Gemmabryum apiculatum (Schwägr.) J.R.Spence & H.P.Ramsay (=Bryum apiculatum Schwägr.): a widespread pantropical small pinkish-green species associated with wet soil and rock in the subtropical and tropical north, characterized by elongate laminal cells and small brown pyriform tubers. This species probably represents a species complex, as some collections elsewhere in the world also produce bulbils ( Fig. 4 A-D) . : a tiny species with imbricate to julaceous stems found in southern Australia, often associated with rock outcrops and soil-filled crevices. The species is very similar to G. exile, but differs in the leaves remaining imbricate when dry, the margins recurved, the nodding capsule with a well-developed peristome, and lack of bulbils or tubers ( Fig. 5 H-I) .
Gemmabryum caespiticium (Hedw.) J.R.Spence (=Bryum caespiticium Hedw.): a worldwide species, characterized by its strongly caespitose-comose habit, long awn, weak limbidium, and elongate distal laminal cells. Small rhizoidal tubers have been reported from northern hemisphere material ( Fig. 11 E-F) . characterized by its more or less hyaline awn, bulbils with short projections at the tip with a groove in between, and occasional production of stem tubers (see Spence and Ramsay 1996) . It prefers more arid regions than G. pachythecum. The species has been recently found as an introduced exotic in botanic gardens in California ( Fig. 5 A-D) . Gemmabryum inaequale (Taylor) J.R.Spence & H.P.Ramsay (=Bryum inaequale Taylor): a yellow-green species related to G. acuminatum but more widespread and mostly temperate in distribution, often associated with roadside banks on exposed soil; the capsules are narrowed to the mouth and the peristome is well developed (Fig. 4 E-F) . ): a distinctive paleotropical-Pacific species forming dull green to yellow-green turfs on rocks and soil in the tropics, related to G. coarctatum but lacking the hyaline upper leaf and awn. This species is synoicous, although much material is sterile, and has a slender erect capsule with a reduced peristome. Leaf axil bulbils with leafy primordia are sometimes produced in collections in other regions of its world range but are very rare in Australian material. Stem tubers have been found on material from Easter Island, although they have not yet been found in Australian material. Gemmabryum coronatum occurs in the same areas and is very similar, but has more triangular leaves with margins recurved to near the apex (vs. ovate-lanceolate leaves with margins recurved proximally), bulbils commonly present in sterile material, and a nodding capsule with swollen neck (Fig. 7 I-L) .
Gemmabryum klinggraeffii (Schimp.) J.R.Spence & H.P.Ramsay (=Bryum klinggraeffii Schimp.): a species of disturbed soil characterized by small spherical red to scarlet tubers with distinctly protuberant cells. Probably introduced ( Fig. 7 F-H) .
Gemmabryum pachythecum (Müll. Hal.) J.R.Spence & H.P.Ramsay (=Bryum pachytheca Müll. Hal.): a common and widespread species throughout Australia and New Zealand, extending to southeast Asia, characterized by the strongly inflated capsule neck, coloured red-brown awn, and smooth egg-shaped bulbils without primordia (Fig. 5 E-G) .
Gemmabryum preissianum (Hampe) J.R.Spence & H.P.Ramsay (Brachymenium preissianum (Hampe) A.Jaeger): a distinctive widespread Australasian species typically found on rock, often calcareous, with a more or less erect to inclined capsule with a narrow mouth, a reduced peristome and a rostellate operculum ( Fig. 7 Q-R) . : small green-red paleotropical species with ovate to obovate leaves, and strongly flattened tubers with undulate margins, found in tropical Queensland ( Fig. 8 A-C This genus overlaps in many characters with Gemmabryum section Tuberibryum, but molecular work to date has not resolved the relationships. Generally, small species with rhizoidal tubers especially on rhizoids in soil, should be keyed out in Gemmabryum. G. chrysoneuron is keyed out here as well as in Gemmabryum as it can be confused for an Imbribryum and is within the size range of I. australe. : a distinctive southern hemisphere species with green-yellow leaves in a strongly gemmate or comal tuft, often interrupted along elongate stems, incrassate laminal cells oblique to the costa, and a short excurrent costa in a stout mucro are diagnostic. This species often occurs in drier habitats than other Imbribryum species, and is largely temperate in distribution in southern Australia, New Zealand and southern South America (Fig. 11 A-B) . robust southern hemisphere species associated with rivers, streams and wetlands on wet soil, peat and rock, characterized by rounded mostly obtuse thick leaves, strongly incrassate laminal cells, and distal cells oblique to the costa. Found throughout the southern hemisphere in subantarctic and montane climates (Fig. 10 D-G : a beautiful species characteristic of cold-temperate, subantarctic, to subalpine-alpine habitats, forming dense turfs on rocks and soil in or near streams. The turfs are typically vary from bright to dark glossy green, but the leaves often become glossy red or pink-silver to pink-green as they dry out ( Fig. 9 A-C).
Plagiobryoides J.R.Spence
Plants small to large, stems 10-60 mm, evenly foliate; leaves 1-4 mm, ovate; costa percurrent to short-excurrent, limbidium absent or present, distal laminal cells irregularly rhomboidal to hexagonal, proximal cells longrectangular; asexual gemmae absent (in Australia); dioicous; capsule pyriform, nodding, peristome variable, well-developed to reduced, cilia variable, short to sometime longer than exostome teeth, spores 20-35 µm.
A group of species with lax areolation (wide thinwalled cells), mostly short distal laminal cells, long proximal laminal cells, and capsules that usually have a distinct slender apophysis. Most prefer wet soil. The genus is morphologically similar to Plagiobryum and Ptychostomum. Two species of Plagiobryoides occur in Queensland and are very different from each other morphologically. Plagiobryoides cellularis (Hook.) J.R.Spence (=Bryum cellulare Hook.; Plagiobryum cellulare (Hook.) J.R.
Key to
Spence & H.P. Ramsay): a widespread pantropical species characterized by small pink-green leaves, and a reduced peristome. This species is highly variable and likely represents a species complex including, among others, the local endemic form in Queensland known as Plagiobryum wildii Broth. which may be specifically distinct from true P. cellularis (Fig. 8 D-G) .
Plagiobryoides sp.: material seen (currently unavailable) from Moreton, Queensland, appears to be related to the New Guinean Bryum decurrens Brid., but differs in its capsule shape (short, flaring with wide mouth vs. elongate cylindric to clavate, narrow mouth in B. decurrens) and much larger spores (32-36 μm vs. 18-22 μm).
It is a robust plant with evenly foliate stems, broadly ovate olive-green contorted leaves when dry, short wide distal laminal cells, and long proximal cells. The gametophytes of this plant are very similar to B. decurrens, which is illustrated in Eddy (1996) .
Ptychostomum Hornsch.
Plants small to large, stems 10-60 mm, comose-tufted to evenly foliate; leaves 2-4 mm, ovate to ovatelanceolate; costa short to long-excurrent in awn, limbidium present, distal laminal cells irregularly rhomboidal to hexagonal, proximal cells rectangular; asexual gemmae rare, of short filiform gemmae on stems; dioicous, synoicous, autoicous or polyoicous; capsule ovate, cylindrical to pyriform, inclined to nodding, peristome variable, well-developed to reduced, cilia often short or absent, spores 10-30 µm.
A large, exceedingly confusing genus often defined by capsule and peristome characters, which means that many sterile collections cannot be identified. Many species are monoicous, and have reduced peristomes. Most are found on soil in boreal-temperate to arctic-alpine regions and are less common in the southern hemisphere except for subantarctic regions of southern South America where the genus is common. Several northern species are disjunctly distributed to cool climate regions of New Zealand and Australia. Ptychostomum mucronatum (Mitt.) Ochyra & Bedn.-Ochyra (=Bryum mucronatum Mitt.): a cool climate New Zealand-subantarctic species with leaves with a short mucronate awn and a bistratose border, large spores, more or less uniformly green to yellow-green leaves, and a reduced peristome. The species is included in the keys as it occurs on Macquarie Island (Seppelt 2004) and should be looked for in alpine regions of Tasmania; also known from other subantarctic islands, New Zealand and southern South America (illustrated in Sainsbury 1955 Magill 1987) . The oldest valid name for the Australasian species is R. graeffeanum ( Fig. 13 A-D) . (Fig. 19 A-D) .
Key to Ptychostomum species
Rosulabryum billardierei (Schwägr.) J.R.Spence (=Bryum billardierei Schwägr.): the common large rosulate Rosulabryum throughout most of temperate Australia except in arid regions. This species is generally easily characterized by its strongly rosulate habit, somewhat contorted/twisted leaves when dry, strong leaf limbidium, and short awn bent sideways. This is a southern temperate-subantarctic species found also in South American and South Africa (Fig. 18 D-G) .
Rosulabryum campylothecium (Taylor) J.R.Spence (=Bryum campylothecium Taylor): a distinctive species of drier woodlands in sandy sites, characterized by the strongly rosulate stems with a long awn, ovate concave imbricate leaves, and plants that are pale green-yellow or straw coloured. This species is temperate in distribution in southern portions of Australia, New Zealand and South America (Fig. 19 E-G) .
Rosulabryum. capillare (Hedw.) J.R.Spence (=Bryum capillare Hedw.): a subcosmopolitan species of moist shaded sites characterized by leaves spirally twisted around the stem when dry, a long awn, and obovate leaves with a fairly strong limbidium and serrulate distal leaf margins ( Fig. 15 F-I) .
Rosulabryum epiphyticum J.R.Spence & H.P.Ramsay: a very small rare species typically found associated with epiphytic orchids in northern New South Wales and Queensland in subtropical-tropical forests, although it has also been found on rocks. The small evenly foliate stems, rounded leaves and filiform leaf axil gemmae are diagnostic ( Fig. 14 A-D) .
Rosulabryum lamingtonicum J.R.Spence & H.P.Ramsay: a species of primarily the subtropics of eastern Queensland and northeastern New South Wales, often at higher elevations, on soil or soil over rock, sometimes on logs. The species is very common in beech forests in Lamington National Park. It is similar to but much smaller than R. subfasciculatum, and has a strongly keeled leaf and leaf margin serrations often reaching more than halfway towards the base. Leaf axil filiform gemmae are sometimes present ( Fig. 14 H-K) .
Rosulabryum leptothrix (Müll. Hal.) J.R.Spence (=Bryum leptothrix Müll. Hal.): a small species of semi-arid woodlands on soil and soil over rock in Queensland, New South Wales and Victoria, with narrow ovate leaves, very long distal laminal cells and spirally twisted leaves lacking a limbidium ( Fig. 15 C-E).
Rosulabryum microrhodon (Müll. Hal.) J.R.Spence (=Bryum microrhodon Müll. Hal.): a distinctive species of Tasmania and the South Island of New Zealand, where it occurs at high elevations in subalpine meadows and clearings on boulders. The short recurved awn, imbricate red-green leaves and habitat are diagnostic. Material from northwest Nelson District, South Island, New Zealand is present in CHR (as R. billardierii) ( Fig. 15 A-B) .
Rosulabryum perlimbatum (Card.) J.R.Spence =(Bryum perlimbatum Card.): a robust rosulate species similar to R. billardierei but with an extremely wide limbidium (4-8 rows) , imparting a whitish colour to the leaf margins. This species is largely subantarctic in distribution, reaching north into southern New Zealand and southern South America. Not yet reported for Australia, it should be looked for in extreme southwestern Tasmania and Macquarie Island along and behind ocean beaches and is thus included in the key (illustrated in Magill 1987) .
Rosulabryum queenslandicum J.R.Spence & H.P.Ramsay: a very small species reminiscent of a Gemmabryum, but with ovate to obovate leaves, serrulate distal leaf margins and a cylindrical capsule, associated with damp seepage banks, on soil in tropical regions of Queensland and the Northern Territory (Fig. 14 E-G) . Rosulabryum rubens (Hedw.) J.R.Spence (=Bryum rubens Hedw.): this species is local in Australasia, on disturbed soil and rock, often concrete, and is probably introduced. It has broadly ovate leaves, a weak limbidium, serrulate distal leaf margins, and large red tubers with strongly protuberant cell walls ( Fig. 15 C-E).
Rosulabryum subfasciculatum (Hampe) J.R.Spence (=Bryum subfasciculatum Hampe): a distinct fairly large tropical-subtropical species found in rainforests of eastern Australia as well as in New Caledonia. The elongate stems, twisted and strongly keeled leaves with strongly serrate margins are diagnostic. Records from southwestern Australia, Tasmania and South Australia are probably misidentified material of R. subtomentosum (Fig. 17 A-C) .
